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MISCELLANEOUS. 

130. Proposed by F. P. MATZ, So. D.. Ph. D., Professor of Mathematics and Astronomy in Defiance College, 
Defiance, Ohio. 

From a cloud of angular elevation <£==45°, a streak of lightning darted to 
the earth. The temperature of the atmosphere was t=80°, and the percentage of 
humidity j>=90. After m—3 seconds, the report of the stroke at the earth was 
heard. How far away from the observer did the streak of lightning (1) start, 
and (2) strike the earth! 

Solution by G. B. M. ZEBB, A. M., Ph.D., Professor of Chemistry and Physics, The Temple College, Philadel- 
phia, Pa. 

Let JT--tension of aqueous vapor at f =80°. 
Let H'— tension of aqueous vapor at dew point. 
Then (JT/.H)100=p=90, 80°P=26 o .7<7. 
Now i/=26.045mm. .-. K'=^\ of 26.045mm.=23.4405mm. 
Let us take the barometric pressure at 740mm.— P. 
Then 740mm.— 23. 4405mm. =716. 5)95mm. will represent the pressure of 
dry air. 

Let W=weight of litre of dry air at 80°.F. 
W'= weight of vapor in one litre. 

W=L.293187 xl^x 1+ , o367x26.7 - L110667 «""»■ 
W-l.288187x.8286 X^ X 1+ , 00 ^ 7x2g . 7 =.022668 grams. 

W+ W'==L13332 grams=total weight of litre. 

7=j/(P&/7>)> where £=1.41 =ratio of specific heat of air at constant pres- 
sure to the specific heat at constant volume. 

P= 740mm. =986634 dynes per square cm., />=density=.00113332. 

.-. F= v /[(986634xl.41)/.00113332]=350.36 meters per second. 

3x60x350.36=63.0648 kilometers=distance of observer from point on 
earth where lightning strikes. If we regard the distance as a straight line, then 
distance to cloud=63.0648 l /2=89.18624 kilometers. 

If we regard the earth as a sphere, diameter 6370.946 kilometers, then 1° 

=111 j kilometers. Therefore 34' 3.3"=63.0648 kilometers. 

tv 4. ♦ i a 6370.946sin(34' 3.3") m ,_„ . . .. 
Distance tocloud= — ■ , , Aa or , cg »,.. - =91.4594 kilometers. 
sm(44 25 56.7 ') 

131. Proposed by SAUL EPSTEEN, Ph. D.. The University of Chicago. 

Find a power series for -"* (n=any integer). 

Solution by G. B. M. ZEBB, A. M„ Ph. D., Professor of Chemistry and Physics. The Temple College, Philadel- 
phia, Pa. 

tt S £ 2 ,, . „ n s x 3 



T"*=l-|-M«l0g,5r+-g T (log,*) 8 + -^- (log,*) » + 
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NOW log^=log e [l + (^-l)] = (7r-l)-KT-l) 2 +KT-l) 3 -i(^-l) 4 + 

....=A, suppose. 

.-. n™=l-\-Anx + (Anxy/2 ! + (Anx) 3 /S ! + (Anx)*/4 ! + .... 

Note.— Frank Oilman, of Churchvllle, N. Y. , sent in a solution of problem 129, which is based on 
Ohauvenet's method. The method has the advantage of being more convenient in practice and lends it- 
self more easily to logarithmic computation. We have not the space to publish the solution. Mr. Oilman 
gets as a result 5V° 88 17" . 



PROBLEMS FOR SOLUTION. 



ARITHMETIC. 

166. Proposed by F. P. MATZ. So. D., Ph. D., Professor of Mathematics and Astronomy in Defiance College, 
Defiance, Ohio. 

A teacher's monthly salary after m=2 increases of p=20 and q=10%, is $if=$120. 
What was the original salary? 

ALGEBRA. 

177. Proposed by F. P. MATZ, Sc. D., Ph. D„ Professor of Mathematios and Astronomy in Defiance College, 
Defiance, Ohio. 

Solve m^im' +Y) — (m 3xJ i-m x )m. 



GEOMETRY. 

200. Proposed by W. J. GREENSTREET, M. A., Editor of The Mathematical Gazette. Stroud, England. 

Find the locus of eight points of contact of the fourcommon tangents of two concen- 
tric coaxial ellipses. 



CALCULUS. 

165. Proposed by CAPT. T. C. DICKSON, Ordnance Department United States Army, Washington. 
Solve by integration, the differential equation 



d*<p Afdq)^ G n . ... 



jL=l,103,430,032.196sin^cos9>-38,579,566.1706sinV+38,575,641.7961eos 8 9»— 

310.6332cos<p+204.6506sm«p+17.6818Meos<psin<p+.4082ilfsm s <p - .4117 

Jtfcos 2 <p- .31171fsm<p-f .0061-Mcos<p, 
B=r6382.5395sin^oos^+59,363.1172sin 2 9>-.0095i¥sin 2 9>-204.65eos9>- 

-310.6332sin^-.8199Jfcos9)sin9>-.0095i»fsin ,! ^-17.6904Jlfcos 2 ^ 

+ .0061.Msin9>+ .3117 ilfoos^- 1310.866, 



